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stereo  compilation  processes  by  means  of  a  stereo  CRT  display,  keyboard, 
and  trackballs. 
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on  the  dam  by  a  computer  controlled  azimuth-elevation  instrumentation 
mount.  The  computer  also  handles  data  collection  and  correction  and  re¬ 
ports  to  a  remote  terminal  at  the  dam  operator’s  site. 
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20.  Continued 

The  results  reported  were  obtained  for  four  (4)  simulations  corresponding 
to  four  specific  altitudes  in  the  terminal  phases  of  the  trajectory  of  a 
guided  missile,  each  successively  lower.  The  simulated  images  have  been 
produced  for  testing  against  actual  radar  data  of  the  same  site  via  the 
Correlatron*.  These  tests  have  not  been  performed  as  the  actual  radar  data 
have  not  vet  been  obtained. 


*Correlatron  is  a  two-dimensional  cross-correlation  measuring  device  manu¬ 
factured  by  Goodyear  Corporation  and  installed  at  ETL. 
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Real-time  and  reusable  spatial  light  modulators  are  one  of  the  key  technological 
components  necessary  in  optical  data  processors.  The  purpose  of  this  contract  is 
to  investigate  the  test  and  evaluation  procedures  to  be  used  with  these  new  data 
processing  devices.  Specific  attention  was  devoted  to  the  photo-DKDP  and  the 
liquid  crystal  light  valves. 

From  detailed  experiments  performed  on  the  l.CI.V,  a  spatially  varying  sensitometrN 
and  contrast  ratio  and  a  voltage  and  frequency  dependent  sensltometry  were  ob¬ 
served.  These  Issues  were  analyzed,  modeled,  and  theoretically  explained. 
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Complete  sensitometry ,  resolution,  and  noise  test  data  for  the  photo-DKDP 
were  also  obtained.  From  these  experiments,  we  found  a  field  dependent 
sensitometry  of  the  Se  photo-conductor  used  in  this  SLM.  This  makes  the 
dynamic  performance  of  the  device  superior  to  its  static  performance  but 
makes  interframe  operations  such  as  image  addition  and  subtraction  diffi¬ 
cult.  A  theoretical  analysis  of  this  issue  was  performed  and  a  suggestion 
to  decrease  the  field  dependence  by  proper  device  doping  was  advanced. 

From  these  extensive  experiments  on  individual  devices,  a  general  test 
and  evaluation  procedure  for  SLMs  was  formulated.  Issues  addressed  were 
sensitometry,  resolution,  and  noise.  The  appropriateness  of  the  various 
test  procedures  for  resolution  and  noise  measurements  to  various  specific 
applications  were  also  noted. 

An  extensive  experimental  program  was  also  completed  in  which  the  photo- 
DKDP  SLM  was  used  as  the  real-time  input  transducer  for  an  optical  addi¬ 
tion  and  subtraction  system,  two  optical  pattern  recognition  correlators 
for  text  and  aerial  imagery,  and  two  optical  signal  processors  for  ambi¬ 
guity  function  computation.  Comparison  of  the  performance  of  the  real-time 
SLM  systems  to  similar  systems  using  film  as  the  input  material  and  com¬ 
parisons  to  the  theoretically  expected  correlation  output  plane  data  were 
also  included.  In  all  cases,  the  real-time  SLM  system  performed  most 
accurately. 
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A  thorough  review  of  the  scientific  and  technical  literature  for  the  period  195C 
through  the  present  was  conducted  of  the  soil-water  relationship  of  25  "bottom¬ 
land"  or  flood  plain  tree  species  commonly  found  in  eastern  North  America.  The 
25  tree  species,  and  a  compiled  list  of  110  keywords  associated  with  the  flood 
plain  environment  of  these  species,  guided  the  search  of  6  computerized  biblio¬ 
graphical  data  bases,  9  abstract  and  index  listings,  and  67  serial  publications. 

A  brief  abstract  of  the  281  references  found  applicable  to  the  subject  topic  is 
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provided,  as  are  the  citations  for  67  references  of  a  more  general  nature. 

A  matrix  was  generated  which  consists  of  the  25  tree  species,  and  13  soil 
and  water  parameters,  i.e.  soil  texture,  soil  moisture,  soil  chemistry, 
water  table,  soil  type,  flooding  and  plant  physiology,  plant  age,  flooding 
frequency  and  season,  duration  of  inundation,  flooding  depth,  water  oxygen, 
seed  germination,  and  general  flooding.  The  number  of  the  literature 
citation  was  entered  in  the  matrix  to  expedite  the  use  of  this  literature 
review  for  a  specific  species-factor  interaction. 
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The  automated  contour  recognition  and  classification  in  aerial  photography  re¬ 
quires  a  feature  of  contours  that  is  invariant  to  shift,  rotation  and  scaling. 
General  polygons  are  characterized  by  their  angles  and  their  normalized  sides. 

The  normalization  of  the  sides  may  be  achieved  by  dividing  either  with  the  long¬ 
est  side  or  with  the  circumference  of  the  polygon. 

For  a  curved  contour,  the  simplest  invariant  under  shift  and  rotation  is  the 
curvature.  To  make  the  curvature  invariant  to  scaling,  one  may  divide  it  by  the 
largest  curvature  or  multiply  it  with  the  length  of  the  contour;  the  multiplica- 
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tion  with  the  length  of  the  contour  is  better  because  of  the  finite  re¬ 
solution  of  photographs  and  equipment.  The  principle  of  contour  recogni¬ 
tion  and  classification  based  on  angles  and  curvature  is  worked  out  for 
practical  displays  that  produce  square  patterns,  such  as  liquid  crystal 
or  plasma  tube  displays.  The  mechanical  and  electronic  design  for  ex¬ 
perimental  equipment  is  carried  out  based  on  a  plasma  tube  display  with 
512  x  512  resolved  points. 
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In  this  report,  a  practical  method  of  determining  parallax  by  matching  an 
infrared  image  to  a  corresponding  panchromatic  image  using  conventional 
correlation  methods  is  evaluated  using  digitized  aerial  images.  However,  from 
the  results  of  the  study,  the  method  was  found  to  be  unsatisfactory. 
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A  demonstration  program  was  conducted  to  evaluate  the  use  of  ink-jet  imaging 
technology  for  color  map  reproduction.  A  single-color  laboratory  copier  was 
modified  for  three-color  operation  by  adding  two  additional  scan  towers  and  ink¬ 
jet  arrays.  Extensive  ink  compatibility  testing  was  performed  to  insure  adequate 
operation  with  the  system  and  the  high  wet  strength  map  paper.  The  demonstration 
proved  that  the  desired  resolution  and  geometric  fidelity  could  be  obtained. 
Samples  with  300  line-per-inch  resolution  were  produced.  True  color  balance  coulc 
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ever,  due  to  the  breadboard  nature  of  the  device  and  the  need  for  addi¬ 
tional,  individual  channel  controls  and  improved  system  reliability. 
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The  results  of  a  study  of  four  different  hardened  gelatin  holographic  recording 
materials  are  reported.  These  are  the  dichromated,  diazo,  diazo  resin,  and 
silver  halide  (sensitized)  gelatins.  The  report  concludes  that  of  the  four 
photosensitive  processes  studied,  the  silver  halide  (s  ’nsitized)  gelatin  procesi 
offers  the  most  promising  process  characteristics. 

The  silver  halide  gelatin  process  is  a  new  holographic  recording  process  that 
can  be  used  to  prepare  phase  volume  holograms  in  hardened  gelatin. 


DO  ,  'ZTn  1473  Eorncm  of  »  hov  ss is  obsolete 


51 _ UNCLASSIFIED _ 

SECURITY  CL4SSIFIC4TIOW  OF  THIS  P4GE  DM.  Entered) 


20.  Cont'd 


*!*- 


The  process  uses  a  reversal  bleach  Chat  dissolves  the  developed  silver 
metal  image  while  further  crosslinking  the  gelatin  in  the  vicinity  of  the 
silver  image.  Upon  fixing  and  with  dehydration  of  the  resulting  gelatin 
hologram,  one  obtains  recordings  similar  to  those  produced  by  the  dich- 
romated  gelatin  process.  This  is  accomplish  with  exposures  on  the  order 
of  200  to  500  n J/cm 2  at  514.5  nm  in  a  silver  halide  emulsion  that 
has  a  panchromatic  response.  Furthermore,  because  the  hologram  has  no 
silver  halide  present,  the  hologram  does  not  exhibit  the  printout  phe¬ 
nomena  characteristic  of  bleached  holograms. 
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block  of  Walsh  transforms  (64  x  64)  was  facilitated  with  a  system  mini¬ 
computer  and  a  CRT  display.  A  set  of  selected  cartographic  images  and 
targets  were  used  to  evaluate  the  system.  It  was  discovered  that  most 
of  the  significant  transform  information  appeared  in  the  lower  order  Walsh 
transform  coefficients,  and  further  that  each  Walsh  transform  pattern  is 
unique  in  itself  and  can  be  distinguished  from  the  others  for  a  limited 
set  of  well  defined  inputs.  The  dynamic  range,  the  temporal  response,  and 
the  symmetry  of  responses  of  the  Prototype  Image  Spectrum  Analyzer  (PISA) 
were  found  to  be  relatively  poor. 
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Program  TREE  is  used  to  generate  a  prototype  tree,  for  example,  an  oak 
tree.  A  tree  run  is  based  upon  a  detailed  input  description  and  need  be 
performed  only  once  for  each  tree  type.  The  output  is  a  tree  model,  des¬ 
cribed  down  to  the  level  of  individual  branches  and  leaves,  which  can  be 
combined  with  a  "library'  of  previously  generated  prototype  trees,  into 
a  new  library  of  prototypes.  This  new  library  subsequently  serves  as  input 
to  Program  HIT,  the  main  geometry  code. 

Program  FORGEN,  the  forest  generator,  combines  user  input  with  built-in 
distribution  functions  to  place  trees  throughout  a  simulated  forest  area. 
The  tree,  itself,  is  one  of  the  prototypes  available  from  the  library, 
scaled  and  reoriented  by  FORGEN.  The  output  of  FORGEN  is  a  forest 
model  which  contains  information  as  to  the  location,  size,  orientation  and 
tree  type  of  each  tree  in  the  forest.  This  forest  model  can  be  saved  for 
all  subsequent  analyses  involving  this  forest. 

Program  HIT  uses  ray-tracing  techniques  to  establish  the  composition  of 
the  forest  as  a  function  of  height  above  ground.  The  output  of  HIT  is  a 
file  of  single  scatter  layers.  For  each  layer,  there  is  provided  a  complete 
description  of  the  type,  size,  and  orientation  of  all  materials  contained 
within.  This  completes  the  geometry  portion  of  the  RADOT  system.  The 
desired  physical  description  of  the  forest  is  now  available  to  MATRIX, 
the  code  which  combines  the  geometry  and  microscopic  physics  data.  The  out¬ 
put  of  HIT  may  be  saved  and  combined  with  several  varieties  of  physics 
data. 

The  physics  portion  of  the  RADOT  system  is  treated  by  Program  LEABRA 
(Leaf,  Branch) .  LEABRA  is  based  upon  the  assumption  that,  for  radar,  each 
interaction  with  a  branch  or  a  leaf  can  be  treated,  on  the  local  level,  as 
an  interaction  with  a  finite,  circular  dielectric  cylinder,  or  with  a  thin, 
circular,  lossy  disk,  respectively.  The  physics  of  such  interactions,  and 
the  numerical  solutions  of  the  formulations  so  involved,  are  incorporated 
into  LEABRA.  The  output  of  LEABRA  is  microscopic  radar  differential 
cross  sections,  independent  of  the  actual  forest  geometry.  The  output  of 
LEABRA  may  be  saved  for  future  combination  with  several  varieties  of 
forest  description. 

Program  MATRIX  is  a  multi-layer  matrix  code  which  combines  the  geometric 
forest  description  data  with  the  microscopic  radar  scattering  data  to  de¬ 
termine  the  overall  radar  return  of  the  simulated  forest.  In  MATRIX,  the 
single  scatter  layers,  determined  by  HIT,  are  treated  one-by-one,  start¬ 
ing  with  the  topmost.  The  physical  descriptions  within  each  layer  are  com¬ 
bined  with  the  microscopic  differential  cross  sections  to  obtain  the  over¬ 
all  transmission  and  reflection  matrices  of  the  layer.  These  layers  are 
then  successively  combined,  working 
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downwards  toward  the  ground,  into  composite  thicker  layers.  The  trans¬ 
mission  and  reflection  of  the  larger  synthesized  layers  are  obtained  in 
the  course  of  this  combination  process.  This  continues  until  either  the 
ground  is  reached  or  the  system  converges.  At  this  point,  MATRIX  provides 
a  print-out  of  the  determined  return  from  the  simulated  forest. 

It  is  concluded  that  the  RADOT  system  of  computer  codes  is  a  potentially 
valuable  tool  to  predict  the  radar  return  from  a  canopy  of  vegetation. 

It  combines  highly  realistic  simulation  of  the  geometry  of  trees  of  a 
forest  with  simple  approximations  as  to  the  physics  of  radar  scattering 
with  individual  branches,  leaves  and  the  ground. 

To  date,  however,  RADOT  has  not  been  tested  against  any  field  data.  This 
would  certainly  be  a  logical  next  step  to  take  in  this  developmental 
program. 
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